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(57) ABSTRACT

A tool mounting fixture includes a frame formed of a
plurality of parallel, elongated tubular members inter-
connected by a plurality of bases arranged in a predeter-
mined geometric pattern and connected to adjacent
ones of the tubular members. The bases include slots for
receiving one end of one of first and second support
members positionable over the frame. The second ends
of the first and second support members are position-
able 1n an overlaying relationship at a predetermined
X-Y coordinate with respect to the frame and secured
together by a fastener. A workpiece engaging member
1s mounted on the second end of the second support
member for releasably engaging a workpiece spaced
above the frame. Cam operated lifters may be employed
with certain workpiece engaging members to raise the
workpiece engaging members into engagement with the
workpiece.

16 Claims, S Drawing Sheets
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1
TOOL MOUNTING FIXTURE

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates, in general, to fixtures
for mounting tools used in locating, holding and assem-
bling workpieces and, specifically, to fixtures for

mounting tools used to assemble vehicles in production
lines.

2. State of the Art

In modern automotive assembly operations, the
major components of a vehicle body, such as the under
body, side frames, and roof are initially tack welded
together in a special fixture to insure dimensional accu-
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racy. The partially assembled body is then conveyed by

suitable means, such as ground or overhead conveyor,
special purpose platform or framing buck, etc, to a
respot or finish weld area where automatic welders,
programmable robots, etc., make multiple welds and/or
install additional panels and support members to the
body. Such respot operations typically require multiple,
successively arranged welding tools or robots to add
the substantial number of welds needed to insure the
structural mtegrity of the vehicle body.

In each individual weld station, the automatic tooling

or robot must first accurately locate the body with
respect to a known reference point before beginning the

welding operation. Locating pins at each weld station
are empioyed to engage reference apertures or “read
holes™ in the vehicle. In certain vehicle assembly opera-
tions, a lifter is located at each weld station to raise the
locating pins into engagement with the “read holes” in
the vehicle body and to lift the vehicle body off of the
conveyor to a set working height for subsequent respot
welding operations.

However, for efficient utilization of plant and tool
resources, it 1s common for several different vehicle
models or styles to be assembled on the same produc-
tion line. Due to part geometry, each different vehicle
model may require different tooling which, of necessity,
1s often located at different X and Y coordinates in each
weld station. Due to the complexity of modern vehicles,
completely separate, dedicated respot stations are often
required for each different vehicle style. This increases
tooling costs due to the need for separate welding
equipment, robots, etc., as well as increasing plant floor
usage requirements.

Additional increases in tooling costs are incurred
during model changeover in which the tooling dedi-
cated to a particular vehicle model or style is often
discarded in favor of new tooling for a new model or
for minor changes in the old model. In an attempt to
reduce overall tooling costs, it is known to provide
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modular workpiece fixtures which include a plurality of 55

apertures arranged in an X-Y grid pattern, such as that
disclosed in U.S. Pat. No. 4,968,012. Tooling dedicated
to a particular vehicle style or model is mounted on the
modular frame 1in predetermined positions at desired X
and Y coordinates. During model change or the revi-

60

sion of vehicle styles on a particular production line, the

tooling can be repositioned on the modular fixture as
needed, with only the portion of the tooling which
contacts the vehicle body being revised for specific new
features or vehicle models. |

However, such modular tooling requires large sur-
face plates with a substantial number of X-Y grid ar-
ranged apertures to provide the desired tooling reposi-
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tioning capability. Such plates are heavy and require
extensive precision machining for the X-Y grid ar-
ranged apertures thereby resulting in a high manufac-
turing cost.

It would be desirable to provide a tool mounting
fixture particularly suited for vehicle assembly opera-
tions which substantially reduces tooling costs com-
pared to previously devised tool mounting fixtures. It
would also be desirable to provide a tool mounting
fixture which is light in weight and has minimal preci-
sion machining requirements. It would also be desirable
to provide a tool mounting fixture in which the tooling
can be easily repositioned as necessary for different
workpieces. Finally, 1t would be desirable to provide a
tool mounting fixture utihzing many standard tooling
components which require a minimal amount of re-
placement during changeover or the introduction of
new models on a particular vehicle production line.

SUMMARY OF THE INVENTION

The present invention is a tool mounting fixture for
repositionably mounting tools which engage a work-
piece during a manufacturing operation.

The too] mounting fixture includes a frame formed of
a plurahity of elongated, spaced, planar tubular mem-
bers. A plurality of bases are fixedly secured between
adjacent ones of the tubular members of the frame and
arranged in a predetermined geometric pattern over the
frame.

Each of the bases includes a plate which is disposed

on top of and spans two adjacent tubular members of

the frame. At least one slot extends through the plate.
Preferably, however, a plurality of perpendicularly
oriented slots are formed in each base plate. A support
structure 1s formed on the base and is connected to one
surface of the plate. The support structure is disposed
between the two adjacent tubular members of the
frame. Certain portions of the plate and the support
structure are fixedly connected to the tubular members
to rigidly interconnect the tubular members of the
frame into a unitary structure.

A first support member having first and second ends
is repositionably mounted on the frame. The second end
of the first support member is formed in a pad-like shape
which 1s disposed in contact with the frame. A second
support member also has first and second ends. The
second end of the second support member has a pad-like
shape positionable so as to overlay the second end of the
first support member.

First fastener means, mounted in one of the slots of
two different bases, fixedly connect the first ends of the
first and second support members to the two bases,
respectively, to position the overlaying second ends of
the first and second support members at predetermined
X and Y coordinates with respect to the frame. A sec-
ond fastener means is provided for fixedly interconnect-
ing the second ends of the first and second support
members together. Workpiece engaging means is
mounted on the second end of the second support mem-
ber for engaging a workpiece spaced above the frame.

In a preferred embodiment, the first fastener means
comprises a slider member having a portion slidably
disposed in one of theé slots of a base. A fastener, such as
a shoulder screw, extends through the first end of the
first or second support members to engage the slider
and fixedly connect the first end of the first or second
support members to one of the bases.
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Clamp means are mounted on the second end of the
second support member for releasably receiving and
attaching the workpiece engaging means to the second
support member.

In an alternate embodiment, lifter means are mounted
on the second end of the second support member for
raising and lowering a workpiece engaging tool or
member into and out of engagement with a workpiece
spaced above the frame. In a preferred embodiment, the
lifter means comprises a cam operated lift unit which
reciprocally extends and retracts an elongated tubular
rod. The cams are formed in opposed, inverted posi-
tions in at least two arms pivotally interconnected at
one end. A fluid operated cylinder drives a piston rod
carrying cam followers at an outer end which engage
the cams and pivot the arms 1n a scissor-like movement
to extend and retract the tubular rod.

The workpiece engaging member may be a locator
pin attached to the upper end of the rod which engages
a reference aperture or *‘read hole” in a workpiece, such
as a vehicle body. Alternately, a clamp unit may be
mounted on the top end of a lifter rod to aid 1n raising
the workpiece from a conveyor or material handling
means as well as clamping the workpiece in a fixed
position for subsequent manufacturing operations.

In a preferred embodiment, the clamp unit is cam
operated and is formed substantially similar to the cam
operated lift unit of the present invention. A fluid cylin-
der drives a piston rod carrying cam followers which
slidably engage cams formed in pivotal arms. Opposed
clamp members are attached to the exterior end of the
arms for movement between open and workpiece en-
gaging positions.

The tool mounting fixture of the present invention
provides a frame and mounting base for workpiece
engaging tools which is both light in weight and low in
manufacturing costs. The fixture does not require exten-
sive precision machining to form an X-Y grid arrange-
ment of mounting holes for receiving various tool fix-
tures as common in previously devised tool mounting
fixtures. By use of the present tool mounting fixture,
workpiece engaging tools, such as locators, clamps,
etc., can be precisely located at predetermined X and Y
grid coordinates with respect to the frame in a simple
and expeditious manner. Further, multiple workpiece
engaging tools may be mounted on a single frame at
different locations so as to enable a single frame to ac-
commodate several different workpieces, 1.e., styles of
vehicle bodies. When the present invention is employed
In vehicle assembly operations, its use substantially re-
duces the number of separate weld or assembly stations
and associated welding or assembly tools compared to
previous arrangements so as to reduce overall tooling
costs and mintmize floor space requirements.

BRIEF DESCRIPTION OF THE DRAWING

The vanous features, advantages and other uses of
the present invention will become more apparent by
referring to the following detailed description and
drawing in which:

FIG. 1 is a front elevational view of the tool mount-
ing fixture of the present invention shown in use in a
vehicle assembly operation;

F1G. 2 is an enlarged, partial, plan view of the tool
mounting fixture shown in FIG. 1;

FIG. 3 is a side elevational view of the portion of the
tool mounting fixture shown in FIG. 2;
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'FIG. 4 1s a partial, exploded view showing a portion
of the tool mounting fixture depicted in FIG. 2; and

FI1G. §1s a plan view of the cam operated lifter em-
ployed in the tool mounting fixture of the present inven-
tion.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Referring now to the drawing, and to FIG. 1 in par-
ticular, there is illustrated a tool mounting fixture 10
which provides a base for mounting various tools in a
predetermined, precise X-Y grid arrangement to per-
form manufacturing operations on a workpiece. In the
following example, the term workpiece 12 1s applied to
a vehicle, such as an automobile body. It will be under-
stood, however, that the tool mounting fixture 10 of the
present invention may be employed in other manufac-
turing operations to perform work on other types of
workpieces.

By way of background, the vehicle body 10, which
has been partially tack welded in previous stations, is
conveyed by a material handling means or conveyor 13
to a work station 1n which the tool mounting fixture 10
is located. | |

In a preferred embodiment, as shown in FIG. 1, and
in detail in FIGS. 2 and 3, the tool mounting fixture 10
includes a frame denoted in generally by reference num-
ber 14. The frame 14 may have any shape and size to
suit the needs of a particular application. The frame 14
1s formed of a plurality of elongated, spaced, tubular
members 16 which are arranged in parallel along the
length of the frame 14. In a preferred embodiment, the
tubular members 16 are formed of hollow steel members
for a light overall weight. A pair of opposed tubular
members 18, one of which is shown in FIG. 2, are dis-
posed along and connected to opposite ends of substan-
tially all of the tubular members 16 to form a rigid struc-
ture.

By way of example only, the frame 14 may have a
ten-foot length and a six-foot width. The tubular mem-
bers 16 may comprise elongated, hollow members two
inches in width and four to six inches in height. It will
be understood that other sized components may also be
employed to form the frame 14.

As shown in FIG. 2, a plurality of additional, substan-
tially triangular-shaped support members 20 are
mounted on the tubular members 18 and extend inward
a short distance so as to overlay and cover a portion of
the opening between two adjacent tubular members 16.
The purpose of the support members 20 will become
more apparent hereafter.

The tool mounting fixture 10 includes a plurality of
bases denoted in general by reference number 30. The
bases 30 are identically constructed and are spaced in a
predetermined geometric pattern across the entire sur-
face area of the frame 14. Each of the bases 30 spans and
is connected to two adjacent tubular members 16 as
shown in FIG. 2. The bases 30 which are arranged in a
row along the length of two adjacent tubular members
16, are offset from the bases 30 in adjacent tubular mem-
bers 16 to form the desired geometric pattern shown in
FIG. 2. By way of example only, the bases 30 are spaced
apart on 15-inch centers.

Each of the bases 30 includes an upper plate 32 which
In a preferred embodiment has a generally diamond
shape. At least one and preferably a plurality of slots are
formed in and extend through the plate 32 in each of the
bases 30. In a preferred embodiment, two pairs of per-
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pendicularly onented slots 34 and 36, are formed in
each of the plates 32.

As shown in FIGS. 2 and 3, a support structure is
formed on each base 30. The support structure is
formed of a plurality of ribs 38 which are intercon-

nected between adjacent, perpendicular solid support
sections 40 and 42 to form a unitary structure. Open
areas 44 are formed between the ribs 38 and the adja-
cent solid support sections 40 and 42 for weight reduc-
tion purposes. Slots 46 are formed in the solid support
sections 40 and 42 and are aligned with the pairs of slots
34 and 36 formed in the base plate 32.

‘The base 30 including the base plate 32 and support
structure may be formed of discrete components which
are interconnected by suitable means, such as by weld-
ing. Alternately, and in a preferred embodiment, the
entire base 30 is formed as a single, unitary casting.

Each base 30 1s connected to and spans two adjacent
tubular members 16 as shown in FIGS. 2 and 3. The
joints 48 between the edges of the base plate 32 and the
top surface of the tubular members 16 are connected to
the tubular members 16 by welds. In addition, the junc-
ture between the rnbs 38 of the base support structure
are also welded to the depending portions of the tubular
members 16 at locations shown by reference number 50
in FIG. 3. This interconnects the bases 30 and the tubu-
lar members 16 into a rigid, unitary structure. At the
same time, the frame 14 includes a substantial amount of
open areas thereby achieving an X-Y gnd mounting
arrangement with a minimal weight and a low manufac-
turing cost.

A first support member 54 is associated with one of
the bases 30. As shown in FIGS. 2 and 4, the first sup-
port member 34 1s in the form of an elongated planar
arm having a first end 56 and a second, opposed end 58.
The second end 58 of the first support member 54 has a
generally circular, pad-like shape which overlays and is
disposed in contact with one of the bases 30 and/or one
of the tubular members 16. The additional support
member 20 attached to the endmost tubular members 18
of the frame 14 provides a surface for supporting the
second end 38 of a first support member 54 located near
the end of the frame 14. A central aperture 60 is formed
in the second pad-like end 58 of the first support mem-
ber 34 for purposes which will be described in greater
detail hereafter. | |

The first end 56 of the first support member 54 in-
cludes an elongated slot 62. The slot 62 is adapted to
overlay one of the slots 34 or 36 in one of the bases 30,
such as is depicted in FIG. 2. A first fastening means is
provided for fixedly connecting the first end 56 of the
first support member 54 to one of the bases 30. The first
fastening means includes a slider 64, as shown in FIG. 4.
The slider 64 has a generally T-shape formed of an
elongated head 66 and a smaller, depending leg 68. The
width of the slider 64 is selected so as to enable the leg
68 of the slider 64 to be slidably disposed within one of
the slots 34 or 36 in a base plate 32 and the slot 62 in the
first end 56 of the first support member 54. However,
the slider 64 may be rotated after insertion through the
slot 62 in the first support member 54 and one of the
slots 34 and 46 in one of the bases 30 so as to enable the
outwardly extending ends of the head portion 66 of the
slider 64 to engage the bottom surface of the base 30. A
fastener 70, such as a shoulder screw, extends through
the aligned slots 62, 34 or 36 in the first support member
54 and the base 30 into a threaded bore 72 formed in the
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shder to fixedly connect the sider 64, the base 30, and
the first end 56 of the first support member 54 together.

. A second support member 74 is paired with each of
the first support members 54 as shown in FIGS. 2 and 3.
The second support member 74 has a first end 76 and an

opposed second end 78. A central aperture 80 is formed
in the second end 78 of the second support member 74
and 1s selectively alignable with the aperture 60 in the
second end 58 of the first support member 54.

As shown 1n FIG. 3, the second support member 74
has the second end 78 which is raised above the first end
76 so as to enable the second end 78 of the second sup-
port member 74 to overlay and be disposed in registry
with the second end S8 of the associated first support
members 54. By way of example only, the second end
78 of each second support member 74 has a pad-like
shape in the form of a plurality of radially extending
fingers 79. |

‘The first end 76 of the second support member 74
includes an elongated slot 82 which overlays one of the
slots 34 or 36 in one of the bases 30. The slot 82 receives
a fastener, such as the fastener 70 shown in FIG. 4,
which interconnects the first end 76 of the second sup-
port member 74 to the one base 30 when it engageés an
associated shider 64, shdably mounted in one of the slots
34 or 36 i1n the base 30 as described above.

In one embodiment, a second fastener means may be
disposed through the aligned apertures 60 and 80 in the
second ends 58 and 78 of the first and second support
members 54 and 74, respectively, to interconnect the
second ends 58 and 78 together at a precise, X-Y coordi-
nate with respect to the frame 14. The opposed first
ends 36 and 76 of the first and second support member
54 and 74, respectively, are then fixed in position on two
separate bases 30 by tightening the first fastener 70 into
the associated slider 64. This fixes the first and second
support member 54 and 74 in a rigid position at a prede-
termined X-Y grid coordinate on the frame 14.

Workpiece engaging means, such as a locator pin,
clamp, or other manufacturing tool or equipment; is
mounted on the upper surface of the second end 78 of
the second support member 74 as shown in FIGS. 1 and
3. The workpiece engaging means includes a mounting
ring 84 which preferably, and by way of example only,
has a circular shape. The second fastener means 86 may
be secured through a central aperture in the mounting
ring 84 to fixedly interconnect the mounting ring 84
with the second ends 58 and 78 of the first and second
support members 54 and 74, as described above.

The mounting ring 84 may be releasably attached to
the second end 78 of the second support member 74 by
clamp means shown in general by reference number 88
in FIG. 3. The clamp means 88 preferably comprises a

- pair of spaced, clamp members 90 which have an out-

wardly extending, upper flange 92 which overlays and
engages the upper surface of the mounting ring 84.
Suitable fasteners 94 are employed to removably mount
each of the clamp members 90 to the second end 78 of
the second support member 74.

Various workpiece engaging members or tools may
be releasably mounted to the mounting ring 84 by
means of fasteners. In a preferred embodiment shown in
detail in FIG. 3, a riser 100 is releasably attached to the
mounting ring 84 by mounting screws, not shown. The
riser 100 is in the form of a housing having a centrally
located, elongated, internal bore 102. An extensible and

retractable rod 104 is slidably mounted in the bore 102
of the riser 100.
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A variety of different workpiece engaging members
may be mounted on the upper end of the rod 104. As
shown in FIG. 1, a locator pin 106 which releasably
engages a reference aperture, such as the so-called
*read hole”, in a vehicle body 12 may be fixed, such as
by welding, to the end of the rod 104. Alternately, as
shown in FIG. 1, and in greater detail in FIG. 3, a clamp
means 140 may be mounted on the upper end of the rod
104 for releasably clamping the vehicle body 12 in a
fixed position with respect to the frame 14 of the tool
mounting fixture 10.

In a preferred embodiment, lifter means are associ-
ated with the workpiece engaging means and is mov-
able between raised and lowered positions. In the raised
position, the lifter means urges a workpiece engaging
tool, such as the locator pin 106 or the clamp means 140
imto engagement with the vehicle body 12 and, at the
same time, raises the vehicle body 12 off of the support-
ing portions of the conveyor 14 to a known, working
height above the frame 14. Although any suitable lifter
means, such as a fluid operated cylinder, may be em-
ployed, a preferred embodiment of the present inven-
tion employs a cam operated lock lifter means 110
shown in detaill in FIGS. 3 and §. The cam operated
lock lifter means 110 includes a fluid operated cylinder
112 which 1s connected to a support body 114. The
cylinder 112 includes a piston which reciprocally
moves a piston rod 116 between extensible and retract-
able positions through the support body 114. Cam fol-
lowers 118, preferably in the form of rollers, are
mounted on a cross pin 119 extending transversely
through the outer end of the piston rod 116. Two pairs
of pivotal arms 120 and 122 are pivotally connected at a
first end via pins 124 to the support body 114. The
pivotal arms 120 and 122 are arranged 1n an outer pair of
arms 122 and an inner pair of arms 120. Each of the arms
in each pair of arms 120 and 122 is substantially identi-
cally constructed. The outer pair of arms 120 has a
second end 124 pivotally connected via stub pins 126 to
the upper end of the riser housing 100. The second ends
128 of the 1nner pivotal arms 122 are pivotally con-
nected to a cross pin 130 which extends through the
arms 122 and the upper end of the reciprocal rod 104.

A cam is formed in each of the arms 120 and 122. The
cams are identical, except that the cams 132 in the arms
120 are inverted in orientation from the cams 134 in the
arms 122. Each of the cams 132 and 134 has a generally
elongated, linear portion which terminates in an angular
end portion as shown 1n FIG. 3. The angular end por-
tion forms a positive lock to retain the arms 120 and 122
in a fixed position even if fluid power to the cylinder
112 is cut off. Further details concerning the operation
and construction of the cam lock lift means 110 may be
had by referring to co-pending application Ser. No.
07/506,671, filed Apr. 9, 1990, the contents of which are
incorporated herein by reference.

In operation, when the cylinder 112 1s actuated to
move the piston rod 116 outward to its fully extended
position, the piston rod 116 will drive the cross pin 119
and the cam rollers 118 along the cams 132 and 134
which causes the second ends 124 and 128 of the pairs of
arms 120 and 122, respectively, to pivot apart to the
position shown in FIG. 3 to raise the reciprocal rod 104
in the riser 100 to its extended, raised position. Retrac-
tion of the piston rod 116 will reverse this operation and
cause a scissor-like movement of the arms 120 and 122
to lower the rod 104 into the riser housing 100.

10
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A preferred embodiment of the clamp means which is
useable with the tool mounting fixture 10 of the present
invention 1s shown in FIG. 1, and in greater detail in
FI1G. 3. The clamp means 140 employs a similar cam
operated mechanism as that described above and illus-
trated for the cam lock lifter 110. Thus, the clamp
means 140 employs a fluid operated cylinder 142, a
support body 144, opposed pairs of pivotal arms 146 and
148, inverted cams 150 and 152 in the arms 146 and 148,
respectively, which receive cam followers shown in
general by reference number 154 mounted on the ends

~ of a cross pin connected to the cylinder piston rod. The
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operation of the clamp 140 is similar to that described
above for the lifter 110 in that activation of the cylinder
142 causes a pivotal movement of the arms 146 and 148
between closed and open positions. In the closed posi-
tion shown in FIG. 3, the lowermost clamp member 147
connected across the pair of arms 146 engages a bottom
portion of the workpiece or vehicle 12 and raises the
vehicle 12 off the conveyor 14 as the clamp 140 is raised
by the lifter 110. The upper clamp member 149 con-
nected across the pair of arms 148 engages an opposed
surface of the vehicle body 12 to clamp the vehicle
body 12 in a fixed position relative to the frame 14.

Reverse operation of the cylinder 142 causes the arms
146 and 148 to pivot to an open position shown in phan-
tom 1n FIG. 3 to release the clamp members 147 and 149
from engagement with the body 12.

Referring again to FIG. 1, it will be understood that
a plurality of individual workpiece engaging means may
be mounted on the tool mounting fixture 10 at different
X-Y coordinates via separate first and second support
members 34 and 74. As shown in FIG. 1, two locator
pins 106 reciprocally driven by cam lock lifters 110, as
described above, releasably engage reference apertures
or “read holes” in a workpiece, such as a vehicle body
12. A plurality, with only two being shown, additional
lifter means 110 reciprocally move clamp means 140
between raised and lowered positions. During the rais-
ing operation, the hfter means 110 causes the lowermost
portion of each-of the clamp means 140 to engage the
vehicle or workpiece 12 and raise the workpiece 12
from the conveyor or material handling mechanism 13.
It will be understood that additional lifters and clamp
means may be employed along the length of the work-
piece or vehicle body 12 as is necessary to securely
clamp and hold the vehicle body 12 in a fixed position
relative to the tool mounting fixture 10.

It will be further understood that locator pins and
clamp members associated with different workpieces,
such as different vehicle body styles, may also be
mounted on the tool mounting fixture 10 at distinct X-Y
gnd coordinates and held in their lowered, retracted
positions so as to be usable only with a particular work-
pilece.

What is claimed is:

1. A tool mounting fixture comprising:

a frame, the frame being formed of a plurality of

elongated, spaced, parallel, tubular members;

a plurality of bases fixedly secured between adjacent
ones of the tubular members of the frame and ar-
ranged in a predetermined geometric pattern, each
base including:

a plate disposed on top of and spanning two adja-
cent tubular members of the frame:

at least one slot formed in and extending through
the plate; and
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a support structure connected to one surface of the
plate and disposed between two adjacent tubular
members of the frame, portions of the plate and
the support structure being fixedly connected to
the tubular members to rigidly interconnect the
tubular members and the bases into a unitary
structure;

a first support member having first and second ends,
the second end of the first support member being
positionable over the frame;

10

a second support member having first and second -

ends, the second end of the second support member
being positionable so as to overlay the second end
of the first support member;

first fastener means, mounted in the slots of two dif-

ferent bases, for fixedly connecting the first ends of
the first and second support members to the two
bases, respectively;
second fastener means for fixedly interconnecting the
overlaying second ends of the first and second
support members at a predetermined X-Y grid
coordinate with respect to the frame; and

workpiece engaging means, mounted on the second
end of the second support member, for engaging a
workpiece spaced from the frame.

2. The tool mounting fixture of claim 1 wherein the
workpiece engaging means is releasably mounted on the
second end of the second support member.

3. The tool mounting fixture of claim 2 further includ-
ing:

clamp means, mounted on the second end of the sec-

ond support member, for releasably clamping the
workpilece engaging means to the second support
member.

4. The tool mounting fixture of claim 1 wherein the
workpiece engaging means comprises:

a workpiece engaging member; and

hfter means for raising and lowering the workpiece

engaging member with respect to the frame into
and out of engagement with the workpiece.

5. The tool mounting fixture of claim 1 wherein the
first fastener means comprises:

a slider slidably mounted in the slot of one of the

bases; and

a fastener extending through one end of one of the

first and second support members and the shder to
fixedly connect the first end of the one of the first
and second support members and the slider to the
base.

6. The tool mounting fixture of claim § wherein:

the slider has a T-shaped cross section with an en-

larged head and a depending leg, the leg being
slidably disposed in the slot in one of the bases.

7. The tool mounting fixture of claim 1 wherein the
first support member comprises:

a slot formed in the first end for receiving the first

fastener means therethrough;

an clongated arm extending between the first and

second ends; and

an aperture formed in the second end for receiving

the second fastener means therethrough.

8. The tool mounting fixture of claim 1 wherein the
second support member comprises: |

an elongated arm extending between the first and

second ends; and

an aperture formed in the second end of the first

support member for receiving the second fastener
means therethrough.
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9. The tool mounting fixture of claim 1 wherein the
workpiece engaging means further includes clamp
means, movable between open and closed positions, for
clamping the workpieces 1n a fixed position relative to
the frame.

10. The tool mounting fixture of claim 9 further in-

cluding:

lifter means, mounted on the second end of the sec-
ond support member, and having the clamping
means mounted thereof, for raising and lowering
the lamp means relative to the frame.

11. The tool mounting fixture of claim 1 further in-

cluding:

a plurality of first and second support members
fixedly interconnected at the second ends at dis-
tinct X-Y gnid coordinates with respect to the
frame and each fixedly connected at the first ends
to one of the bases.

12. The tool mounting fixture of claim 1 further in-

cluding:

a pair of slots extending through the plate of each

base, the siots being oriented perpendicular to each
other on each plate.

13. The tool mounting fixture of claim 12 wherein
each pair of slots comprises:
two spaced, co-linear slots.

14. The tool mounting fixture of claim 1 wherein the
second ends of the first and second support members
have a planar pad-like shape.

15. The tool mounting fixture of claim 4 wherein the
lifter means comprises:

a housing mountable on the second end of the second

support member;

a rod reciprocally mounted in the housing and mov-
able between extended and retracted positions with
respect to the housing;

a flmd operated cylinder having an extensible and
retractable piston rod mounted therein and extend-
ing outward from the cylinder;

a support body mounted on the cylinder, the piston
rod reciprocally extending through the body;

cam follower means mounted on and movable with
the cylinder rod;

first and second arms, each having first and second
ends, the first and second arms being disposed in
opposed, inverted position with respect to each
other and pivotally connected at the first ends to
the support body, the second end of the first arm
being pivotally connected to the rod housing, the
second end of the second arm being pivotally con-
nected to the rod mounted in the housing;

identical cam means formed in each of the first and
second arms and disposed in opposed, inverted
relationship with respect to the cam means formed
in the opposed one of the first and second arms,
each of the cam means having a first linear portion
and a second portion contiguous with and angu-
larly extending from the first linear portion; and

the cam follower means engaging the cam means in
the first and second arms during linear reciprocal
movement of the piston rod to move the first and
second arms between a first, spaced-apart position
to extend the rod from the housing when the piston
rod 1s extended to a second position when the cyl-
inder rod is retracted to retract the rod into the
housing.

16. A tool mounting fixture comprising:
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a frame, the frame being formed of a plurality of

elongated, spaced, paralle], tubular members:

a plurality of bases fixedly secured between adjacent

ones of the tubular members of the frame and ar-

ranged in a predetermined geometric pattern, each

base including:

a plate disposed on top of and spanning two adja-
cent tubular members of the frame:

a pair of perpendicularly arranged slots formed in
and extending through the plate; and

a support structure connected to one surface of the
plate and disposed between two adjacent tubular
members of the frame, portions of the plate and
the support structure being fixedly connected to
the tubular members to rigidly interconnect the
tubular members and the bases into a unitary
structure;

a first support member having first and second ends,

the second end of the first support member being

positionable over the frame;

a second support member having first and second

ends, the second end of the second support member
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being positionable so as to overlay the second end
of the first support member;

first fastener means, mounted in the slots of two dif-

ferent bases, for fixedly connecting the first ends of
the first and second support members to the two
bases, respectively, each of the first fastener means
including a slider having a T-shaped cross section
with an enlarged head and a central depending leg,
the leg being slidably disposed in one of the slots of
one of the plates, a fastener extending through one
end of one of the first and second support members
into the slider to fixedly connect the first end of the
one of the first and second support members and
the slider to the base;

second fastener means for fixedly interconnecting the

overlaying second ends of the first and second
support members at a predetermined X-Y grid
coordinate with respect to the frame; and

workpiece engaging means, mounted on the second

end of the second support member, for engaging a

workpiece spaced from the frame.
. % * * %
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